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The proposal that there exists a paravascular transport system within the eye, similar and likely continuous with the glymphatic system in the central nervous system (CNS), is an exciting development with implications to the pathogenesis of a number of common ocular diseases, and one that may open up new targets for treatment. We are delighted to see in this most recent correspondence how Wostyn and colleagues 1 present further evidence to support the existence of such a system in the optic nerve and its potential relevance to the pathogenesis of glaucoma. Building on our initial hypothesis reported in Investigative Ophthalmology & Visual Science, 2 we have now made important progress in identifying its relevance to another sight-threatening condition with a fluiddynamic component, idiopathic intracranial hypertension (IIH). We believe that these observations corroborate the most recent findings of Wostyn and colleagues, 1 and provide further support for the importance of the glymphatic system across a range of important eye diseases.
In this most recent correspondence, Wostyn and colleagues 1 report on the presence of paravascular ''black holes'' in the optic nerve vasculature in patients with glaucoma. We too have identified these features, but in patients with papilloedema secondary to raised intracranial pressure. We can report here that systematic spectral-domain OCT imaging of our cohort of patients with IIH has revealed a number of structural differences not seen in healthy controls, including the presence of these ''black holes. '' In papilloedema, it is evident there is increased thickness of both the arterial and venous wall diameter (Fig. 1 ). This appears to have an increased hyperreflectivity in the whole circumference of the vessel wall. This is different to observations in healthy eyes where there is only increased reflectivity seen above and below the cross section of the vessels. 3 However, the most striking feature is the size of the ''black hole'' noted as a hyporeflective (darkened) perivascular penumbra around the vessel wall (Fig. 1 ). We hypothesize that this represents dilated ocular perivascular glymphatic channels occurring as a result of raised intracranial pressure. This can be observed both at the optic nerve head and within the retinal nerve fiber layer scan ( Figs. 1B-E ). There appears to be a relationship between the degree of papilloedema and the extent of the changes observed. In those without papilloedema we do not observe these features (Fig. 2) .
In the setting of raised intracranial pressure, what we observe at the optic nerve head may be analogous to what has been described in the brain. Papayannis et al. 4 observed enlarged perivascular glymphatic spaces associated with raised intracranial pressure in hydrocephalus possibly as a result of stasis in the extracellular fluid. Local inflammation, with resultant increased vascular permeability may also drive expansion of the perivascular spaces akin to what is described in the central nervous system in traumatic brain injury 5 Ocular perivascular glymphatic channels may, in part, be relevant in explaining the delayed visual dysfunction that we see in chronic papilloedema in IIH. We speculate that over time the accumulation of toxic metabolites in these ocular glymphatic perivascular channels due to stasis, may cause axonal loss and impact optic nerve function. 6 Quantification of these observations seen in papillodema would be of interest. Furthermore, prospective evaluation of the changes in these parameters observed over the clinical course of papillodema and relating this to visual outcome would be potentially instructive.
